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M I L I T A R Y  SPECIFICATION 

CLOTH, SATEEN, COTTON, FLAME RETARD NT TREATED 

Th i s  s p e c i f i c a t i o n  is  approved f o r  use by a l l  Departments and Agencies o f  
t h e  Department o f  Defense. 

1.  SCOPE 

1.1 Scope. Th i s  document covers  one type  o f  carded sateen c l o t h  which has  
been t r e a t e d  f o r  flame re ta rdancy .  

* 1.2 Classification:-The c l o t h  s h a l l  be of  t h e  fo l lowing  classes as 
s p e c i f i e d  ( see  6.2) .  

Class 1 - Natural o r  t i n t e d  
Class 2 - Dyed, water r e p e l l e n t  
Class 3 - Dyed, 10.5 oz/yd2 
Class 4 - Bleached, water r e p e l l e n t  
Class 5 - Dyed, 8.5 oz/yd2 

2. APPLICABLE DOCUMENTS 

2.1 Government documents. 

2.1.1 S p e c i f i c a t i o n s ,  s t anda rds ,  and handbooks. The fo l lowing  
s p e c i f i c a t i o n s ,  s t anda rds ,  and handbooks form a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  
t h e  ex ten t  s p e c i f i e d  he re in .  Unless o therwise  s p e c i f i e d ,  t h e  i s s u e s  o f  t h e s e  
documents s h a l l  be those  l i s t e d  i n  t h e  issue o f  t h e  Department o f  Defense 
Index o f  S p e c i f i c a t i o n s  and Standards  (DODISS) and supplement t h e r e t o ,  c i t e d  
i n  t h e  s o l i c i t a t i o n .  

Beneficial comments (recommendations, a d d i t i o n s ,  d e l e t i o n s )  and any 
p e r t i n e n t  d a t a  which may be o f  use i n  improving t h i s  document 
should be addressed to :  U.S. Army Natick Research, Development, 
and Engineer ing Center, Nat ick ,  MA 01760-5014 by us ing  t h e  self-  
addressed S tanda rd iza t ion  Document Improvement Proposal  (DD Form 
1426) appearing a t  t h e  end of t h i s  document o r  by le t ter .  

AMSC N / A  FSC 8305 

DISTRIBUTION STATEMENT A. Approved fo r  p u b l i c  release; d i s t r i b u t i o n  i s  unl imi ted  
-- 
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FEDERAL 

V-T-276 - Thread, Cotton 
PPP-P-1134 - Packaging o f  Cotton and Cotton-Synthet ic  

F i b e r  Blend F a b r i c s  (Excluding Duck F a b r i c s )  

STANDARDS 

FED-STD-4 - Glossary o f  F a b r i c  Imperfec t ions  
FED-STD-191 - T e x t i l e  Test Methods 

M I L I T A R Y  

MIL-STD-105 - Sampling Procedures  and Tables  f o r  Inspec t ion  
. by A t t r i b u t e s  

(Copies o f  s p e c i f i c a t i o n s ,  s t anda rds ,  and handbooks r equ i r ed  by c o n t r a c t o r s  
i n  connect ion with specific a c q u i s i t i o n  func t ions  should be  obta ined  from t h e  
c o n t r a c t i n g  a c t i v i t y  o r  as  d i r e c t e d  by t h e  c o n t r a c t i n g  a c t i v i t y . )  

. 

2.1.2 Other Government documents, drawings,  and pub l i ca t ions .  The 
fol lowing o t h e r  Government documents, drawings,  and. p u b l i c a t i o n s  form a p a r t  
o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  he re in .  
s p e c i f i e d ,  t h e  issues s h a l l  be those  i n  effect  on t h e  d a t e  o f  t h e  
s o l i c i t a t i o n .  

Unless o therwise  

I 
Rules and Regula t ions  Under the  T e x t i l e  F i b e r  Products  I d e n t i f i c a t i o n  Act 

(Copies may be obta ined  from t h e  Fede ra l  Trade Commission, Washington, DC 
I 

20508-0001.) 

2.2 Other pub l i ca t ions .  The fol lowing documents form a p a r t  Ò? t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  he re in .  Unless o therwise  s p e c i f i e d ,  t h e  
i s s u e s  o f  t h e  documents which are DOD adopted shal l  be those  l i s t e d  i n  
t h e  i s s u e  o f  t h e  DODISS s p e c i f i e d  i n  t h e  s o l i c i t a t i o n .  Unless o therwise  
s p e c i f i e d ,  the  issues o f  documents no t  l i s t ed  i n  the DODISS s h a l l  be t h e  
i s s u e s  o f  t h e  nongovernment documents which are c u r r e n t  on t h e  d a t e  o f  t h e  
s o l i c i t a t i o n .  

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC) 

Chromatic Transference S c a l e  

(Copies should be obta ined  from t h e  American Assoc ia t ion  o f  T e x t i l e  Chemists 
and C o l o r i s t s ,  P.O. Box 12215, Research Tr i ang le  Park,  NC 27709-2215.) 

I 
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

D 1424 - Tear Res is tance  o f  Woven F a b r i c s  by F a l l i n g  
Pendulum (Elmendorf) Apparatus 

(Copies should be obtained from the American Soc ie ty  f o r  Tes t ing  and 
Materials, 1916 Race Street ,  Ph i l ade lph ia ,  PA 19103-1187.) 

(Nongovernment s t anda rds  and o the r  p u b l i c a t i o n s  are normally a v a i l a b l e  from 
t h e  o rgan iza t ions  -,prepare o r  which d i s t r i b u t e  the  documents. These 

- . -.dacuMent-s-ä~%ó-%ãy be a v a i l a b l e  i n  o r  through l ibrar ies  o r  o t h e r  in format iona l  
s e rv i ces . )  

2.3 Order o f  precedence. I n  t h e  event  o f  a c o n f l i c t  between t h e  t e x t  o f  
t h i s  s p e c i f i c a t i o n  and t h e  r e f e r e n c e s  cited he re in ,  t h e  t e x t  o f  t h i s  
s p e c i f i c a t i o n  s h a l l  take precedence. Nothing i n  t h i s  s p e c i f i c a t i o n ,  however, 
sha l l  supersede app l i cab le  laws and r e g u l a t i o n s  u n l e s s  a s p e c i f i c  exemption 
has  been obta ined ,  . _----.--- 

--_ 3. REQUIREMENTS 
_- 

3.1 Standard sample. The c l o t h  sha l l  match the s tandard  sample f o r  shade 
(see 3.6 1 f o r  c lass  1 
t h e  s tandard  sample wi th  r e s p e c t  t o  a l l  characteristics f o r  which the  s tandard  
sample i s  re ferenced  (see 6.3). 

and appearance and s h a l l  be equal  t o  or  bet ter  than  

-- 
3.2 F i r s t  a r t i c l e .  When specified i n  t h e  c o n t r a c t  o r  purchase o r d e r ,  a 

sample s h a l l  be subjec ted  t o  first a r t i c l e  in spec t ion  (see 4.3, 6.2, and 6.4). 

3.3 Material. 

3.3.1 Yarn. Warp and f i l l i n g  s h a l l  be s i n g l e s  yarn  spun from carded and 
drawn co t ton .  

* 3.4 Weave. The weave sha l l  be  a 5-harness sa t een .  The weave f o r  classes 
1 ,  2, 3, and 4 c l o t h  when viewed from the  f i l l i n g - e f f e c t  s i d e  s h a l l  appear  as 
shown i n  f i g u r e  1. The f i l l i n g - e f f e c t  s i d e  s h a l l  be f i n i s h e d  and i d e n t i f i e d  
as  t h e  l'face1' s i d e  (see 3.14). The weave f o r  class 5 c l o t h  when viewed from 
t h e  warp-effect  s i d e  sha l l  be as shown i n  f i g u r e  2. 
warp-effect s i d e  sha l l  be f i n i s h e d  and i d e n t i f i e d  as t h e  "facett s i d e  (see 
3.14). 

For class 5 only ,  t h e  

* 3.5 Prepara t ion .  Class 1 c l o t h  sha l l  be s inged and desized.  Classes 2,=3, 
4 ,  and 5 c l o t h  sha l l  be s inged ,  des i zed ,  and merceFized. 

3.5.1 Nonfibrous material. P r i o r  t o  t r ea tmen t ,  t h e  c l o t h  sha l l  show no 
more than 3.0 percent  stareh and p r o t e i n  con ten t  i nc lud ing  chloroform-soluble 
and water-soluble  material, when tested as s p e c i f i e d  i n  4.4.3. 

- /  
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3.6 Color. 

3.6.1 Class 1 .  The c o l o r  o f  class 1 c l o t h  s h a l l  be n a t u r a l ,  o r  may be a 
n e u t r a l  g ray  t i n t  i f  chemicals u t i l i z e d  i n  the  flame r e t a r d a n t  t rea tment  
i m p a r t  c o l o r  t o  t h e  f i n i s h e d  c l o t h .  

3.6.1.1 Fas tness  t o  crocking.  The f i n i s h e d  class 1 c l o t h  s h a l l  show no 
more c rocking  than  an AATCC Chromatic Transference Scale r a t i n g  of  1.5 when 
tested as  s p e c i f i e d  i n  4.4.3, 

* 3.6.2 Classes 2 ,  3 and 5. Unless otherwise specif ied (see 6.21, the  c o l o r  . 

of  classes 2 and 3 c l o t h  s h a l l  be Olive Green 107 and class 5 s h a l l  be Olive 
Green shade 3454 t o  match t h e  s tandard  sample. The use o f  dyes and compounds 
con ta in ing  elementary s u l f u r  capable  of  ox ida t ion  t o  s u l f u r i c  acíd is  
p roh ib i t ed .  The dyes tu f f  shal l  be chosen and app l i ed  s o  t h a t  t h e  dyed and 
f i n i s h e d  c l o t h  s h a l l  con ta in  no more l a b i l e  s u l f u r  t han  t h a t  shown by the  
s t anda rd  sample when tes ted as s p e c i f i e d  i n  4.4.3. 
no t  a v a i l a b l e ,  t h e  dyed and f i n i s h e d  c l o t h  s h a l l  show no more than  a s l i gh t  
trace o f  l ab i l e  s u l f u r  as def ined  i n  the test  method s p e c i f i e d  i n  4.4.3. 

When a s tandard  sample is 

3.6.3 Class 4.  The c o l o r  o f  class 4 c l o t h  s h a l l  be  whi te  t o  match the  
s t a n d a r d s a m p l e .  P r i o r  t o  the a p p l i c a t i o n  o f  flame r e t a r d a n t  t r ea tmen t ,  t h e  
c l o t h  sha l l  be bleached and may be supphmented by use of o p t i c a l  b r igh tene r s .  
The degree of  whiteness  s h a l l  be t h a t  imparted by t h e  f i n i s h  and s h a l l  be 
equa l  t o  o r  be t te r  than the  s tandard  sample when tes ted as specif ied i n  4.4.3. 
When no s tandard  sample is a v a i l a b l e ,  t he  d i s c o l o r a t i o n  s h a l l  be not  less than 
llfaXrll when tested as s p e c i f i e d  i n  4.4.3. 

* 3.6.4 Matching. The co lo r  of t he  f i n i s h e d  c l o t h  f o r  classes 2 ,  3 ,  4 ,  and 5 
sha l l  match t h e  s tandard  sample when viewed under f i l t e red  tungs ten  lamps t h a t  
approximate a r t i f i c i a l  d a y l i g h t  and t h a t  have a c o r r e l a t e d  co lo r  temperature  
o f  7500 f 200K, wi th  i l l u m i n a t i o n  of  100 2 20 f o o t  candles  and s h a l l  be a good 
match t o  the  s t anda rd  sample under incandescent  lampl ight  a t  2300 f 20ûK. 

* 3.6.5 Co lo r fa s tnes s .  The f i n i s h e d  c l o t h  for classes 2 ,  3 ,  and 5 sha l l  show 
f a s t n e s s  t o  l i g h t ,  l aunder ing  ( a f t e r  3 c y c l e s ) ,  and p e r s p i r a t i o n  equal  t o  o r  
be t te r  than the  s tandard  sample o r  equal  t o  o r  be t te r  than a r a t i n g  of  "good." 
The f i n i s h e d  c l o t h  f o r  classes 2 ,  3, and 5 s h a l l  show f a s t n e s s  t o  crocking 
equa l  t o  o r  be t te r  than the s tandard  sample o r  s h a l l  have an AATCC Chromatic 
Transference  Scale r a t i n g  o f  no t  lower than  1.5. Tes t ing  s h a l l  be as  
s p e c i f i e d  i n  4.4.3. 

* 3.7 P h y s i c a l  requirements .  The f i n i s h e d  c l o t h s  s h a l l  conform t o  the  
requirements  specified i n  tab le  I when tes ted as s p e c i f i e d  i n  4.4.1. 

4 
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TABLE I. Phys ica l  requirements  

Yarns. Breaking Tearing A i r  perme- 
Weight i n  oz p e r  inch  s t r e n g t h  s t r e n g t h  S t i f f n e s s  a b i l i t y  - 
per sq yd (minimum) (minimum 1 (minimum) (maximum) (minimum) 

Warp F i l l i n g  Warp F i l l i n g  Warp F i l l i n g  Warp F i l l i n g  

Classes 1-4 l b  l b  l b  l b  inch inch  
10.5 (max) l b  l b  

80 48 110 1 O0 6.0 6.0 ,0030 .O030 

Class 5 
8.5 + 0.5 86 48 115 70 8.0 6.0 .O030 .O03 - 

10.0 

10.0 

3.7.1 Width. The width o f  the f i n i s h e d  c l o t h  s h a l l  be  as specified (see 
6.2).  
f l y - s h u t t l e  looms o r  s h u t t l e l e s s  w i t h  a tuck-in se lvage  are used. 
o t h e r  s h u t t l e l e s s  looms, t h e  w i d t h  measurement s h a l l  be made between the  l a s t  
warp yarn on each s i d e  excluding the p ro t rud ing  f r i n g e ( s ) .  

The minimum accep tab le  width sha l l  be i n c l u s i v e  of  t he  se lvage  when 
For a l l  

* 3.8 Flame r e t a r d a n t  t rea tment .  The c l o t h  sha l l  be g iven  an approved flame 
r e t a r d a n t  t rea tment  (see 6.5). Classes 1 ,  2 ,  3, and 4 f i n i s h e d  c l o t h  s h a l l  
have an average time of  after-flame of  not  more than 2.0 seconds,  and sha l l  be 
n o t  more than  40 percent  consumed both i n i t i a l l y  and after 15 l aunder ings .  
Class 5 f i n i s h e d  c l o t h  sha l l  have an average time o f  af ter-glow o f  no t  more 
than  5,O seconds,  after-flame of  n o t  more than  2.0 seconds and the  char l eng th  
s h a l l  n o t  be more than  5.0 i nches  both  i n i t i a l l y  and after 15 l aunder ings .  
Tes t ing  s h a l l  be as s p e c i f i e d  i n  4.4.3. 

3.8.1 Absorbency of  c l o t h  - class 1. The class 1 c l o t h  s h a l l  show a 
dynamic abso rp t ion  va lue  o f  no t  less than  40 percen t  when tested as s p e c i f i e d  
i n  4.4.3. 

3.9 pH. The pH va lue  o f  the  water extract  o f  t h e  f i n i s h e d  c l o t h  sha l l  be 
no less  than  5.0 nor more than  8.5 when tested as s p e c i f i e d  i n  4.4.3. 

* 3.10 Shrinkage. The classes 1 ,  2 ,  3, and 4 f i n i s h e d  c l o t h  s h a l l  s h r i n k  
no t  more than  2.0 pe rcen t  and the  class 5 f i n i s h e d  c l o t h  no t  more than  
3.0 p e r c e n t ,  i n  e i the r  d i r e c t i o n  o f  the warp o r  of  the f i l l i n g  when tested as 
s p e c i f i e d  i n  4.4.3. 
i d e n t i f i e d  by name o r  trademark on c l o t h ,  t i c k e t ,  o r  package. 

If a preshr inking  process  is  used,  i t  sha l l  n o t  be 

3.11 Water-repel lent  t rea tment  - classes 2 and 4. The classes 2 and 4 
c l o t h  s h a l l  be treated wi th  an armroved durable  type  wa te r - r epe l l en t  (see 6.5) - _  _. 

or  a non-durable wa te r - r epe l l en t  t rea tment  (see 6.5.1 1. The non-durable 
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wa te r - r epe l l en t  product  s h a l l  be app l i ed  e i t h e r  i n  a form o f  an aqueous 
emulsion o r  i n  t h e  form of  a water free so lven t  s o l u t i o n .  The f i n i s h e d  c l o t h  
s h a l l  have a dynamic abso rp t ion  va lue  o f  no t  more than  25 pe rcen t ,  and spray  
r a t i n g s  of  the three i n d i v i d u a l  de te rmina t ions  o f  no t  less than 90, 90, 80, 
when tes ted as s p e c i f i e d  i n  4.4.3. 

3.12 Seam e f f i c i e n c y .  The seam e f f i c i e n c y  of  the f i n i s h e d  c l o t h  s h a l l  be 
no t  less than  80 pe rcen t  when tested as s p e c i f i e d  i n  4.4.3. 

3.13 Length and put-up. Unless o therwise  specified (see 6 .2) ,  t h e  c l o t h  
s h a l l  be fu rn i shed  i n  cont inuous l e n g t h s ,  each no t  less than  40 yards .  Each 
l e n g t h  sha l l  be put-up i n  a r o l l  as specified i n  5.1.1. 

3.14 Face i d e n t i f i c a t i o n .  The f i l l i n g - e f f e c t  s ide  o f  t h e  f i n i s h e d  c l o t h  
f o r  classes 1 ,  2 ,  3 ,  and 4 s h a l l  be i d e n t i f i e d  as the face by stamping t h e  
word l1Facet1 on t h a t  s i d e  a t  each end o f  the p iece .  For class 5 on ly ,  the 
warp-effect  s i d e  of  t h e  f i n i s h e d  c l o t h  sha l l  be i d e n t i f i e d  as the  face by 
stamping t h e  word l1Face1? on t h a t  s ide  a t  each end o f  the  piece. 

3.15 F i b e r  i d e n t i f i c a t i o n .  Each p iece  sha l l  be labeled o r  t i cke ted  f o r  
f i be r  con ten t  i n  accordance w i t h  t he  Rules and Regula t ions  Under t he  T e x t i l e  
F i b e r  Products  I d e n t i f i c a t i o n  Act. 

3.16 Workmanship. The f i n i s h e d  c l o t h  s h a l l  conform t o  t h e  q u a l i t y  
e s t a b l i s h e d  by t h i s  document. The demerit p o i n t s  p e r  100 square  y a r d s  when 
c a l c u l a t e d  as s p e c i f i e d  i n  s e c t i o n  4 s h a l l  no t  exceed t h e  es tab l i shed  maximum 
p o i n t  va lues .  

4. QUALITY ASSURANCE PROVISIONS 

4.1 Respons ib i l i t y  f o r  i n spec t ion .  Unless o therwise  s p e c i f i e d  i n  t h e  

Except as o therwise  
c o n t r a c t  o r  purchase o r d e r ,  t h e  c o n t r a c t o r  is  re spons ib l e  f o r  t he  performance 
o f  a l l  i n s p e c t i o n  requirements  as s p e c i f i e d  he re in .  
s p e c i f i e d  i n  the  c o n t r a c t  o r  purchase o r d e r ,  the c o n t r a c t o r  may use h i s  own 
or  any o t h e r  f a c i l i t i e s  s u i t a b l e  f o r  the performance o f  the i n s p e c t i o n  
requirements  s p e c i f i e d  h e r e i n ,  u n l e s s  disapproved by the  Government. The 
Government r e s e r v e s  the r i g h t  t o  perform any o f  the  i n s p e c t i o n s  set f o r t h  i n  
t h i s  document where such i n s p e c t i o n s  are deemed necessary  t o  a s s u r e  s u p p l i e s  
and s e r v i c e s  conform t o  prescr ibed  requirements .  

* 4.1.1 Respons ib i l i t y  f o r  compliance. A l l  items must meet a l l  requirements  
o f  s e c t i o n s  3 and 5. The i n s p e c t i o n  s e t  f o r t h  i n  t h i s  document s h a l l  become a 
pa r t  of  the  c o n t r a c t o r ' s  o v e r a l l  i n spec t ion  system o r  q u a l i t y  program. The 
absence o f  any i n s p e c t i o n  requirement  i n  t he  document s h a l l  n o t  r e l i e v e  the  
c o n t r a c t o r  o f  t h e  r e s p o n s i b i l i t y  of  a s s u r i n g  t h a t  a l l  products  o r  s u p p l i e s  
submit ted t o  t he  Government f o r  acceptance comply wi th  a l l  requirements  o f  t he  
c o n t r a c t .  Sampling i n  q u a l i t y  conformance does not  a u t h o r i z e  submission o f  
known d e f e c t i v e  material, e i ther  i n d i c a t e d  o r  a c t u a l ,  nor does i t  commit t he  
Government t o  acceptance o f  d e f e c t i v e  material. 
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4.1.2 Certificates o f  compliance. When cer t i f ica tes  sf compliance are 
submi t ted ,  t h e  Government r e s e r v e s  the r i g h t  t o  i n s p e c t  such items t o  
determine the  v a l i d i t y  o f  the c e r t i f i c a t i o n .  

4.2 C l a s s i f i c a t i o n  o f  i n spec t ions .  The i n s p e c t i o n  requirements  s p e c i f i e d  
h e r e i n  are classi f ied as fol lows:  

a. F i r s t  a r t ic le  inspec t ion  (see 4.3). 
b. Q u a l i t y  conformance i n s p e c t i o n  (see 4.4). 

4.3 F i r s t  a r t ic le  inspec t ion .  When a first a r t ic le  is requ i r ed  (see 6.2), 
i t  s h a l l  be examined f o r  appearance,  color, and f i n i s h  defects and sha l l  be 
tested f o r  character is t ics  specified i n  tab le  II. The presence o f  any defect 
s h a l l  be cause f o r  r e j e c t i o n  o f  t h e  first a r t i c l e .  

4.4 Q u a l i t y  conformance in spec t ion .  Unless o therwise  specif ied,  sampling 
f o r  i n s p e c t i o n  s h a l l  be performed i n  accordance w i t h  MIL-STD-105. 

4.4.1 Component and material in spec t ion .  I n  accordance w i t h  4.1, 
components and materials sha l l  be inspec ted  i n  accordance wi th  a l l  t h e  
requirements  o f  re ferenced  documents u n l e s s  o therwise  excluded,  amended, 
modif ied,  o r  q u a l i f i e d  i n  t h i s  document o r  a p p l i c a b l e  purchase document. 

4.4.2 End item examination. 

exceed 100 yards ,  t h e  e n t i r e  yardage i n  the r o l l  sha l l  be  examined, When the  
t o t a l  yardage i n  the  roll exceeds 100 yards ,  only 100 yards  s h a l l  be examined. 
A l l  d e f e c t s ,  as def ined  i n  Sec t ion  I o f  FED-STD-4, which are c l e a r l y  
n o t i c e a b l e  a t  normal i n s p e c t i o n  d i s t a n c e  (3 fee t )  sha l l  be scored and ass igned  
demerit p o i n t s  as l i s t e d  i n  4.4.2.1.1, except  t h a t  only those  s l u b s  and knots  
which exceed t h e  l i m i t s  shown on S e a r s  F a b r i c  Defect Scale (see 6.71, I1Gl1 f o r  
s l u b s  and llR1l f o r  knots  s h a l l  be scored.  No l i n e a r  yard ( increments  o f  1 yard 
on the  measuring device  o f  t he  i n s p e c t i o n  machine) from any one r o l l  w i th in  
the  sample s h a l l  be penal ized  more than 4 po in t s .  The sample s i z e  sha l l  be 20 
r o l l s  selected from 20 con ta ine r s .  The l o t  s h a l l  be unacceptable  i f  t h e  
p o i n t s  per  100 square  ya rds  o f  t h e  t o t a l  yardage examined exceeds the 
fo l lowing  va lues :  

3.5 p o i n t s  f o r  class 1 c l o t h  
30 p o i n t s  f o r  classes 2, 3, and 5 c l o t h  
32 p o i n t s  f o r  class 4 c l o t h  

The l o t  s h a l l  be unacceptable  i f  the p o i n t s  per  100 square  ya rds  o f  two o r  
more i n d i v i d u a l  r o l l s  exceeds t h e  fo l lowing  p o i n t  va lues .  

53 p o i n t s  f o r  class 1 c l o t h  
45 p o i n t s  f o r  classes 2, 3, and 5 c l o t h  
48 p o i n t s  f o r  class 4 c l o t h  

4.4.2.1 Yard-by-yard examination. Each roll i n  t h e  sample s h a l l  be 
examined on the  face s i d e  only.  When t h e  t o t a l  yardage i n  the  r o l l  does no t  
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If one r o l l  exceeds t h e  p o i n t  l e v e l ,  a second sample o f  20 r o l l s  s h a l l  be 
examined only  f o r  i n d i v i d u a l  r o l l  q u a l i t y .  The l o t  s h a l l  be unacceptable  i f  
one or more r o l l s  i n  t h e  second sample exceeds t h e  a p p l i c a b l e  p o i n t  l e v e l .  
Po in t  computation f o r  l o t  q u a l i t y  and i n d i v i d u a l  r o l l  q u a l i t y  sha l l  be as 
fo l lows  : 

T o t a l  p o i n t s  scored i n  the  sample x 3600 
Contracted w i d t h  of c l o t h  ( inches )  x t o t a l  ya rds  inspec ted  - square  ya rds  

- P o i n t s  p e r  100 

4.4.2.1.1 Demerit po in t s .  Demerit p o i n t s  s h a l l  be ass igned  as fol lows:  

For defects 3 i nches  or less  i n  any dimension - one p o i n t  
For defects exceeding 3 inches  bu t  no t  

For defects exceeding 6 inches  but  no t  

For defects exceeding 9 i nches  i n  any 

exceeding 6 inches  i n  any dimension - two p o i n t s  

exceeding 9 i nches  i n  any dimension - three p o i n t s  

dimension - fou r  p o i n t s  

NOTE: The fo l lowing  defects, when p r e s e n t ,  s h a l l  be scored  fou r  p o i n t s  f o r  
each yard i n  which they  occur.  

Baggy, r i d g y ,  o r  wavy c l o t h  
Objec t ionable  odor 
Width less  than  s p e c i f i e d  
S t reaky  o r  mott led c o l o r  

4.4.2.2 Examination f o r  l eng th .  

4.4.2.2.1 I n d i v i d u a l  p i eces .  During the  yard-by-yard examinat ion,  each 
p iece  i n  t h e  sample s h a l l  be examined f o r  l eng th .  Any l e n g t h  found t o  be less  
than t h e  minimum specified o r  more than two ya rds  less than t h e  l e n g t h  marked 
on the  t i c k e t  sha l l  be cons idered  a defect wi th  respect t o  length .  The l o t  
s h a l l  be unacceptable  i f  two o r  more p i e c e s  i n  the sample are d e f e c t i v e  i n  
respect t o  l eng th .  

4.4.2.2.2 T o t a l  yardage i n  sample. The l o t  s h a l l  be unacceptable  i f  the  
t o t a l  o f  the a c t u a l  l e n g t h s  o f  pieces i n  t h e  sample is less than  the  t o t a l  o f  
the  l e n g t h s  marked on the t ickets.  

4.4.2.3 Examination f o r  shade (classes 2, 3, 4, and 5) .  During the yard- 
by-yard examinat ion,  each piece i n  the  sample s h a l l  be examined f o r  shade and 
f i n i s h  appearance.  Any p iece  i n  the  sample off  shade, shaded s ide t o  s i d e ,  
s i d e  t o  c e n t e r ,  or  end t o  end s h a l l  be cause f o r  r e j e c t i o n  o f  t h e  e n t i r e  l o t  
r ep resen ted  by the sample. 
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4.4.2.4 Examination f o r  f ace  i d e n t i f i c a t i o n ,  non- iden t i f i ca t ion  o f  
preshr inking  process ,  and compliance wi th  T e x t i l e  F ibe r  Products  
I d e n t i f i c a t i o n  Act. During the yard-by-yard examinat ion,  each p iece  i n  t h e  
sample sha l l  be examined f o r  defects l i s t e d  below. The l o t  s h a l l  be 
unacceptable  i f  two o r  more o f  t he  fol lowing defects are p resen t  i n  the  
sample: 

Face i d e n t i f i c a t i o n  missing from e i ther  or both ends 
Face i d e n t i f i c a t i o n  on wrong s i d e  
Preshrinkage process  i d e n t i f i e d  by name o r  trademark on 

Not l abe led  or t i cke ted  i n  accordance wi th  t h e  Rules and 
c l o t h  o r  t i cke t  

Regulat ions Under t he  T e x t i l e  F i b e r  Products  I d e n t i f i c a t i o n  
Act 

- 
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* 4.4.3 End item t e s t i n g .  The methods of  t e s t i n g  s p e c i f i e d  i n  FED-STD-191, 
wherever a p p l i c a b l e ,  and as l i s t e d  i n  table  II sha l l  be followed. The 
phys ica l  and chemical va lues  s p e c i f i e d  i n  s e c t i o n  3 apply t o  t he  r e s u l t s  of 
the  de te rmina t ions  made on a sample u n i t  f o r  t e s t  purposes as  s p e c i f i e d  i n  t he  
a p p l i c a b l e  t e s t  method. 
wid th  o f  t h e  f i n i s h e d  c l o t h  and 1 / 4  yard prepared c l o t h  before  t rea tment .  The 
sample s i z e  (number o f  sample u n i t s )  s h a l l  be as shown below. The l o t  s i z e  
sha l l  be expressed i n  u n i t s  of  1 yard.  The l o t  s h a l l  be unacceptable  i f  one 
or more sample u n i t s  f a i l  t o  meet any t e s t  requirement s p e c i f i e d .  A l l  t e s t  
r e p o r t s  s h a l l  con ta in  the  i n d i v i d u a l  va lues  u t i l i z e d  i n  express ing  the  f i n a l  
r e s u l t s .  

The sample u n i t  s h a l l  be 5 cont inuous ya rds ,  f u l l  

Lot s i z e  ( y a r d s )  sample s ize  (sample u n i t s )  

800 o r  less 
801 up t o  and inc lud ing  22,000 
22,001 and over  

TABLE II. End item tests  

2 
3 
5 

C h a r a c t e r i s t i c  
Requirement 

paragraph 
Test 

method 

Weave 3.4 

I d e n t i f i c a t i o n  o f  merce r i za t ion ,  3.5 
classes 2 ,  3 ,  4 ,  and 5 

Visua l  - 1/ 

Microscopic 
examination 
f o r  swe l l ing  
of c o t t o n  
f i b e r  - 1/ 
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TABLE II. End item tests  ( con t ' d )  

_ _ _ ~ ~  ~ 

Characteristic 
Requirement 

paragraph 
Test 

method 

S ing  e i ng 

Non f i br ou s mat e r  i a  1 

Crocking: 
Class 1 
Classes 2, 3, and 5 

Presence  o f  l ab i le  s u l f u r ,  
classes 2, 3, and 5 

D i s c o l o r a t i o n ,  class 4 

C o l o r f a s t n e s s  to :  
L ight  
Laundering ( a f t e r  3 c y c l e s )  
P e r s p i r a t i o n  

Weight 

Yarns pe r  i nch  

Breaking s t r e n g t h  

Tear ing  s t r e n g t h  

S t i f f n e s s  

A i r  pe rmeab i l i t y  

Flame re ta rdancy:  

I n i t i a l :  
Class 1-4 

After-flame time, seconds 
Percent .  consumed 

Class 5 
After-glow time, seconds 
After-flame time, seconds 
Char l e n g t h ,  i nches  

3.5 

3.5.1 

3.6.1.1 
3.6.5 

3.6.2 

3.6.3 

3.6.5 
3.6.5 
3.6.5 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.8 
3.8 

3.8 

3.8 
3.8 

2/ 

261 1 

- 

5651 31 
5651 x/ 
2020 

5660 I/ z/ 
5660 
3610 6/ I /  
5680 

504 1 

5050 

5100 

ASTM D 1424 

5202 !/ 

5450 

5905.1 
5905.1 

5903 
5903 
5903 
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TABLE II. End item tes ts  ( con t ' d )  

Characteristic 
Requirement 

paragraph 
Test 

method 

Flame re ta rdancy:  ( con t ' d )  

After 15 l aunder ings :  
Class 1-4 

After-flame time, seconds 
Pe rcen t  consumed 

Class 5 
After-glow time, seconds 
After-flame time, seconds 
Char l e n g t h ,  i nches  

Dynamic abso rp t ion :  
Class 1 
Classes 2 and 4 

Shrinkage 

Spray r a t i n g ,  classes 2 and 4 

Seam e f f i c i e n c y  

3.8 
3.8 

3.8 
3.8 
3.8 

3.8.1 
3.11 

3.9 

3.10 

3.11 

3.12 

5556 and 5905.1 
5556 and 5905.1 

5556 and 5903 
5556 and 5903 
5556 and 5903 

5500 
5500 

281 1 

5530 

5526 

5110 - 9/ 

One de termina t ion  f o r  each sample u n i t  and the  r e s u l t  r epor t ed  as lfpassli  
o r  l1fail.If 

Unless o therwise  specif ied,  a cer t i f ica te  o f  compliance sha l l  be  submit ted 
and w i l l  be accep tab le  f o r  t h e  s ta ted requirement .  

Class 1 c l o t h  sha l l  be tes ted a g a i n s t  b l u e  c rock  cloth.  

Classes 2, 3, and 5 c l o t h  s h a l l  be tested a g a i n s t  white c rock  c l o t h .  

Method 5660 s h a l l  be used,  except  t h a t  exposure of the specimen and 
s t anda rd  sample sha l l  be f o r  20 s t anda rd  f ad ing  hours.  
showing d i s c o l o r a t i o n  less than  o r  equa l  t o  t h a t  o f  the s t anda rd  sample 
s h a l l  be rated 91pass.19 Any specimen showing d i s c o l o r a t i o n  greater than  

Any specimen 

1 1  
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t h a t  o f  t h e  s tandard  sample s h a l l  be r a t e d  l lfail . l l  When no s tandard  
sample is  a v a i l a b l e ,  t h e  d i s c o l o r a t i o n  s h a l l  be considered s a t i s f a c t o r y  
i f  i t  is  no t  worse than  t h e  r a t i n g  o f  I1fairt1 i n  t h e  scale i n d i c a t e d  i n  
Method 5660. 

The specimens must be d r i e d  a f t e r  each of  t h e  3 launder ing  cyc le s .  

O n  t h e  c o l o r  t r a n s f e r  c l o t h  e v a l u a t i n g ,  only t h e  s t a i n  on the c o t t o n  f i b e r  
o f  t h e  t r a n s f e r  c l o t h  s h a l l  be eva lua ted .  

Method 5202 s h a l l  be followed except  t h a t  an  ang le  o f  20 degrees  s h a l l  be 
used i n  l i e u  o f  60 degrees .  

The th read  s h a l l  conform t o  type  I A 1  o f  V-T-276. 
0.049 2 0.001 inch ,  and the  t o p  (needle)  th read  s h a l l  be t i cke t  No. 24, 
3 p l y ,  and t h e  bottom ( l o o p e r )  t h read  s h a l l  be t i c k e t  No. 60, 3 ply.  

The needle  s i z e  s h a l l  be 

4.4.4 Packaging in spec t ion .  The in spec t ion  sha l l  be i n  accordance wi th  the 
q u a l i t y  assurance  p rov i s ions  o f  PPP-P-1134. 

5. PACKAGING 

5.1 P rese rva t ion .  Packaging s h a l l  be leve l  A o r  Commercial, as s p e c i f i e d  
(see 6.2). 

5.1.1 Level  A o r  Commerical. The c l o t h  s h a l l  be put-up and packaged i n  
accordance wi th  t h e  a p p l i c a b l e  requirements  o f  PPP-P-1134. 

5.2 Packing. Packing s h a l l  be l e v e l  A ,  B ,  or Commercial, as s p e c i f i e d  (see 
6.2). 

5.2.1 Levels A ,  B ,  and C packing. The c l o t h  s h a l l  be packed i n  accordance 
wi th  t he  a p p l i c a b l e  requirements  o f  PPP-P-1134. 

5.3 Marking. 
o r  purchase o r d e r ,  shipments s h a l l  be marked i n  accordance wi th  t h e  a p p l i c a b l e  
requirements  of  PPP-P-1134. 

I n  a d d i t i o n  t o  any s p e c i a l  marking r equ i r ed  by t h e  c o n t r a c t  

6. NOTES 

* 6.1 Intended use.  The c l o t h s  are f o r  t h e  fol lowing uses:  

Class 1 - Tent l i n e r s  and c o v e r a l l s  f o r  exp los ives  hand le r s  
Class 2 - Coats and t r o u s e r s  f o r  firemen 
Class 3 - Flame r e s i s t a n t  work c l o t h i n g  
Class 4 - Chief o f f i c e r s '  f i remen ' s  c o a t s  
Class 5 ' -  Haversack f o r  s t o r i n g  chemical p r o t e c t i v e  c l o t h i n g  
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6.2 Ordering d a t a ,  Acqu i s i t i on  documents should s p e c i f y  t h e  fol lowing:  

a .  
b. 

d .  
C. 

e. 
f .  
g -  

T i t l e ,  number, and date o f  t h i s  document. 
Class o f  c l o t h  r equ i r ed  (see 1.2). 
When a first a r t ic le  is  requ i r ed  (see 3.2, 4.3 and 6 .4) .  
Color o f  classes 2 and 3 c l o t h  i f  o t h e r  than  Olive Green IO7 

Width of  c l o t h  r equ i r ed  (see 3.7.1). 
Minimum piece l e n g t h  i f  o t h e r  than s p e c i f i e d  (see 3.13). 
S e l e c t i o n  of a p p l i c a b l e  l e v e l s  of  put-up, p re se rva t ion ,  and packing 

(see 3.6.2). 

(see 5.1 and 5.2) .  

6.3 Standard sample. For access t o  samples,  add res s  the c o n t r a c t i n g  
a c t i v i t y  i s s u i n g  the  i n v i t a t i o n  f o r  b i d s .  

6.4 F i r s t  ar t ic le .  When a first a r t ic le  is  requ i r ed ,  i t  s h a l l  be inspec ted  
and approved under the  appropr i a t e  p rov i s ions  o f  FAR 52.209. 
a r t ic le  should be a preproduct ion sample.  The c o n t r a c t i n g  o f f i c e r  should 
s p e c i f y  the  appropr i a t e  type  of first a r t ic le  and the  number o f  u n i t s  t o  be 
furn ished .  The c o n t r a c t i n g  o f f i c e r  should inc lude  s p e c i f i c  i n s t r u c t i o n s  i n  
a l l  a c q u i s i t i o n  ins t ruments  regard ing  arrangements f o r  s e l e c t i o n ,  i n s p e c t i o n ,  
and approval  o f  the  first ar t ic le .  

The first 

6.5 Chemical t rea tment  approval  and t e s t i n g .  Approval of flame r e t a r d a n t  
t r ea tmen t s  (see 3.8) and durable  water r e p e l l e n t s  (see 3.11) f o r  use  under 
t h i s  document ,is the  r e s p o n s i b i l i t y  o f  the  U.S. Army Natick Research, 
Development, and Engineer ing Center ,  Natick,  MA 01760-5014, and is  based on 
ex tens ive  tests inc lud ing  those  f o r  t o x i c i t y ,  which are no t  s e t  f o r t h  i n  t h i s  
document. To be approved, the  f i n i s h e d  c l o t h  sha l l  meet the  flame re ta rdancy  
requirements  i nc lud ing  d u r a b i l i t y  t o  launder ing  af ter  exposure t o  
150 k i l o j o u l e s  o f  accelerated weather ing us ing  the Xenon Arc Weatherometer. 
The Xenon weather ing cond i t ions  may be obtained by con tac t ing  the Natick 
Research, Development, and Engineer ing Center .  
t e s t i n g  of new flame r e t a r d a n t  f i n i s h e s  o r  f iber  f o r  t e n t a g e  use, the f i n i s h e d  
c l o t h  s h a l l  have a maximum of  2.0 seconds after-flame and sha l l  no t  melt o r  
drop flaming pieces when tested i n  accordance w i t h  Method 5905.1 o f  
FED-STD-191. Because o f  t h e  time necessary  t o  conduct f u l l  eva lua t ion  
(approximately 6 months),  only those  t r ea tmen t s  a l r eady  approved and so l i s t e d  
i n  the  i n v i t a t i o n  f o r  b i d s  o r  request f o r  proposal  sha l l  be considered 
accep tab le  f o r  related a c q u i s i t i o n .  Information p e r t a i n i n g  t o  approval  o f  new 
t r ea tmen t s  should be obta ined  from the  U.S. Army Natick Research, Development, 
and Engineer ing Center .  
t he  c o n t r a c t i n g  a c t i v i t y .  

As a p a r t  o f  the approval  

The l ist  o f  approved t r ea tmen t s  may be obtained from 

6.5.1 Non-durable water r e p e l l e n t .  Non-durable type  water r e p e l l e n t s  (see 
3.12) c o n s i s t i n g  o f  aluminum salts o f  saturated ca rboxy l i c  acids (such as 
formate,  acetate,  pa lmi t a t e  o r  stearate),  zirconium sal ts  of  such s a t u r a t e  
ca rboxy l i c  a c i d s ,  o r  combination o f  bo th ,  mixed wi th  r e f i n e d  minera l  and 
vegetab le  waxes, t i t a n a t e  es ters ,  or  a combination of  bo th ,  have been approved 
by the  Surgeon General.  
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6.6 Dyestuff  formulat ion.  

6.6.1 Olive Green 107. A suggested bu t  no t  mandatory dyes tu f f  formula t ion  
f o r  Olive Green 107 is as  fol lows:  

N e w  Color Index 

Vat Black 25, C I  69525 
Vat; Green 3 ,  C I  69500 
Vat Green 8 ,  C I  71050 

Shaded w i t h  e i ther  or  both o f  t h e  fol lowing:  

Vat Brown 3 ,  C I  69015 
Vat Yellow o f  s u i t a b l e  f a s t n e s s  

The r edness  of  shade should r e s u l t  from t h e  predominant use o f  the  main c o l o r s  
s p e c i f i e d  and n o t  from the  shading c o l o r s .  

6.6.2 Greige cons t ruc t ion .  The greige c l o t h  c o n s t r u c t i o n  for  t h i s  document 
is g e n e r a l l y  t he  same as the  greige c l o t h  c o n s t r u c t i o n  f o r  t h e  two classes o f  
MIL-C-10296, C lo th ,  Sa teen ,  Cotton. 

6.7 F a b r i c  defect scales. Fabr i c  Defect  Replica K i t s  are a v a i l a b l e  from 
Sears, Roebuck and Company, Department 817 (ATTN: BSC 23-29), Sears Tower, 
Chicago, I L  60684. 

* 6.8 Sub jec t  term (key word) l i s t i n g .  

Clo th ,  s a t e e n  
Coats 
Covera l l s  
Flame r e s i s t a n t  treated 
Haversack 
Tent l i n e r s  

6.9 Changes from previous  i s sue .  The margins of t h i s  document are marked 
w i t h  an as ter isk (*)  t o  i n d i c a t e  where changes ( a d d i t i o n s ,  mod i f i ca t ions ,  
c o r r e c t i o n s ,  d e l e t i o n s )  from t h e  previous  i s s u e  were made. T h i s  was done as a 
convenience on ly ,  and the  Government assumes no l i a b i l i t y  whatsoever f o r  any 
i n a c c u r a c i e s  i n  these n o t a t i o n s .  B i d d e r s  and c o n t r a c t o r s  are caut ioned t o  
e v a l u a t e  t h e  requirements  o f  t h i s  document based on the  e n t i r e  c o n t e n t ,  as 
w r i t t e n ,  i r r e s p e c t i v e  o f  t he  marginal  n o t a t i o n s  and r e l a t i o n s h i p  t o  the  l as t  
previous  i s s u e .  
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Prepa r ing  a c t i v i t y :  

Army - GL 

P r o j e c t  No. 8305-0223 
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FIGURE i. Weave pattern - f i l l i n g  e f f e c t .  

FIGURE 2. Weave pattern - warp e f f e c t .  
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